Evidence from controlled trials suggests that ingestion of 0.4 mg of folic acid per day in the periconceptional period is effective in preventing neural tube defects (NTD). For this reason, most countries recommend that women planning pregnancy take folic acid supplements in the periconceptional period, and some countries even fortify stable foods with folic acid. Denmark exemplifies a country with a relatively conservative attitude with respect to taking action in these matters. In 1999, a national information campaign was launched that recommended women planning pregnancy take 0.4 mg of folic acid periconceptionally, but with the moderation that women who eat a healthy diet do not need to take folic acid supplement. The campaign was repeated during 2001. The results of the latter campaign were evaluated by using data from a national survey among pregnant women conducted simultaneously with the campaign by the Danish National Birth Cohort. An increase in the proportion of folic acid users took place concomitantly with the launching of the information events, but the increase was limited. Among women who did not plan their pregnancy, a small proportion had taken folic acid supplements periconceptionally, and this proportion did not change concomitantly with the campaign. Young age and low education were factors associated with low likelihood of taking folic acid. It seems that different and more efficient actions are needed if a more substantial proportion of Danish women and their fetuses are going to benefit from the knowledge that folic acid supplementation in the periconceptional period can prevent NTD.
Introduction
The association between low maternal folate status and risk of neural tube defects (NTD) may be the bestsubstantiated relationship between a relatively common maternal dietary exposure and a seriously adverse pregnancy outcome. Two randomized, controlled intervention studies have shown a reduced risk of NTD after supplementation with folic acid [1, 2] . One nonrandomized, controlled intervention study provided further support that 0.4 mg of folic acid per day was an effective dose for this purpose [3] . Findings of reduced occurrences of NTD after fortification of stable foods provided further evidence for the preventive effect of folic acid [4, 5] . Notably, however, similar reductions over time could not be detected in populations after all women planning pregnancy were recommended to take supplements with folic acid [6] .
These two strategies-fortification of stable foods with folic acid and recommending that women take folic acid supplements in the periconceptional periodare the main prevention strategies against NTD. Countries differ widely with respect to their choice of strategy. These differences are likely to reflect differences in perception of how serious the NTD issue is regarded relative to other health issues at stake. Differences in mentality, and attitudes regarding to what extent the society as such should be "paternalistic, " may also play a role. One of the key issues is whether the health authorities should initiate an intervention such as fortification which involves all or most segments of the population-whether they want it or not-or whether one should focus as narrowly as possible on the group at risk (women who can get pregnant), and let it be up to each individual woman to decide whether she wants to increase her folic acid intake or not.
Denmark conservative attitude with respect to taking action in these matters. The present account consists of a brief review of the development of policies in Denmark for the prevention of NTD with folic acid, followed by a summary of an investigation of adherence among Danish women to the recommendation to take folic acid in the periconceptional period.
Folic acid policies during the past decade in Denmark
In 1996, the National Board of Health proposed an increased intake of periconceptional folic acid supplementation for women planning on getting pregnant. However, as doubt about the best method of improving folate status arose, the Danish Food Administration was asked to consider the issue, and it established a committee to examine this problem. In 1997, the committee concluded that women planning pregnancy who ate a healthy diet had no need to take folic acid supplements, but that women with poor dietary habits or with particular diseases, and who were planning pregnancy, should be advised to take a supplement of 400 µg of folic acid per day [7] [8] [9] . Women with a predisposition for NTD should take 5 mg per day.
In 1999, an information campaign with these messages was launched by the Danish Food Administration and the National Board of Health to increase the knowledge about the recommendation. The campaign consisted of pamphlets distributed at drug dispensaries, general practitioners, public libraries, etc., as well as articles and news releases in public media. The campaign was repeated in 2001.
In the spring of 2003, two coordinated reports appeared simultaneously. One, from the Danish Nutrition Council, was an evaluation of the effect of the campaign in 2001, which is described in more detail below. The other, from the Danish Food Administration, addressed the question whether or not fortification with folic acid should be adopted [10] . The latter report concluded that there was indeed basis for such fortification, and that such fortification should be done in parallel with a recommendation to all women planning pregnancy to take periconceptional folic acid supplements. The conclusion was based on recognition that few women follow the recommendation and the fact that fortification with folic acid could be done in amounts that were considered safe for the population as a whole.
In the autumn of 2003, a working group, also established under the Danish Food Administration, issued another report which concluded that fortification of stable foods with folic acid should not be recommended in Denmark (Danish Food Administration, unpublished report, 2003). The arguments included that this would be a major intervention compared with the expected number of prevented cases; that it would be expensive; and that it would make it more difficult to monitor the folate status of the population. Instead, the group recommended a targeted campaign involving written information to all women aged 20 to 27 years informing them about prevention of NTD with folic acid, and undertaking more intensified public information campaigns (through leaflets, posters in public places, and ads on radio and television).
In the spring of 2005, a new campaign promoting folate supplementation for women who can become pregnant was launched (personal communication with Hanne Hørberg Hansen, Danish Food Administration; e-mail dated 12 Sept 2005). That campaign included pamphlets to be made available at all general practitioners and drug dispensaries in the country. In addition, a large number of "go-cards" (free postcards) printed with this message were distributed to cafes all over the country.
Evaluation of effects
None of the information campaigns mentioned have been evaluated in a formal way by the authorities launching the campaigns. In 2003, however, the Danish Nutrition Council initiated an investigation [11, 12] . The idea was to use the unique opportunity provided by the Danish National Birth Cohort (DNBC), a national survey that during 1996-2002 recruited [13, 14] . Information about pregnancy, health, and lifestyle factors was collected through questionnaires, telephone interviews, and registry linkages. Information about the use of supplements in the periconceptional period was collected in the recruitment form, which was typically completed by the women when they were in gestational weeks 8 to 10. Compliance with the recommendation was examined in detail among 19,989 women who were recruited for the survey in the period from November 2000 to February 2002. In the middle of this period, starting in July 2002, the second information campaign took place. The campaign involved several information events; an overview is given in table 1.
The investigation gave rise to various results which are summarized below. For the purpose of these analyses, compliers were defined as women who reported having taken at least 0.32 g of supplemented folic acid per day during the whole periconceptional period; which for the purpose of these analyses was defined as from 4 weeks prior to the last menstrual period until gestational week 6.
Use of folic acid supplements according to week of gestation
The proportion of women taking folic acid started to rise steeply after around gestational weeks 5 to 7, which is a point in time when pregnancy is detected, or confirmed, for most women (fig. 1) .
Risk factors for noncompliance
Young age, low education, and smoking were identified as risk factors for noncompliance. Combining these factors revealed steep gradients in the population. For instance, women who were smokers, very young, and uneducated had around a four times greater risk of being noncompliant than women who did not smoke, belonged to the central part of the age distribution, and had a university education.
Time trend of compliance to recommendation: Was there an effect of intervention?
Among women who reported that their pregnancy had been planned, time series analyses showed an increase in compliance during the whole 16-month study period, from around 10% to 15% in the begin- The time unit is 1 month. "Compliers" are defined as women who take at least 0.32 mg of folic acid per day during all weeks from 4 weeks before the last menstrual period through gestational week 6. Data derived from the Danish National Birth Cohort [11, 12] ning of the period to 20% to 25% at the end (fig. 2) . On more careful scrutiny, a tendency was seen for the proportion of compliers to rise from the point in time when the campaign was launched in July 2001 during the ensuing few months when the various information events took place [12] ( fig. 3) .
Women who did not plan their pregnancy: Did they change behavior?
Among women who reported that their pregnancy had not been planned, the time series analyses did not show any indication of an increase over time in periconceptional folic acid use. Throughout the 16-month period, only around 3% of the women in this group reported taking folic acid in amounts corresponding to the recommendation ( fig. 2) .
It should be noted that, unlike in several other countries [6] , no studies have been undertaken in Denmark to study the effect of introducing this recommendation on the level of primary interest, i.e., the occurrence of NTD.
Comments and concluding remarks
The fact that many women started taking folic acid after they knew that they had become pregnant may reflect the fact that many women only become aware of the recommendation at this point in time (when closure of the neural tubes has normally been completed). This indicates that the messages in future campaigns need to be clarified on this matter.
The time series analysis did suggest an increase in compliance among pregnancy planners at the population level following the information events. The rise, however, was modest, and clearly more efficient strategies are needed in the future to make sure that all fertile women understand the message. Factors such as low education and young age have been shown to be risk factors for noncompliance to dietary recommendations in several earlier studies. The findings presented above emphasize the need to make sure that preventive strategies in the future should specifically target such vulnerable groups.
In the time series analysis study, very few women (3%) who became pregnant without planning pregnancy took supplements in amounts corresponding to the recommendation. This proportion may include some women who were conscious of the fact that they could become pregnant, even though they did not plan it, and who wanted to guard themselves by taking folic acid just in case they became pregnant. It is noteworthy, however, that the proportion of these women did not change at all during the intervention period, as one might have expected, as the knowledge about these issues would increase in the target group and diffuse into other segments of the population.
In conclusion, campaigns like the one evaluated here have limited effectiveness in increasing periconceptional use of folic acid for the prevention of NTD among women planning pregnancy. Moreover, with campaigns like this, women who get pregnant without planning do not appear to benefit at all from our knowledge about the preventive effect of folic acid against NTD. week. "Compliers" are defined as women who take at least 0.32 mg of folic acid per day during all weeks from 4 weeks before the last menstrual period through gestational week 6. The solid bars on the x-axis represent information events listed in table 1. Data derived from the Danish National Birth Cohort [11, 12] 
